Seizure-induced brain-borne inflammation sustains seizure recurrence and blood-brain barrier damage.
Epilepsy is a common neurological disorder characterized by recurrent seizures often unresponsive to pharmacological treatment. Brain inflammation is considered a crucial etiopathogenetic mechanism of epilepsy that could be targeted to control seizures. Specific inflammatory mediators overexpressed in human epileptogenic foci are known to promote seizures in animal models. We investigated whether seizures induce brain inflammation independently on extracerebral factors. We also investigated whether brain-borne inflammation is required and sufficient to maintain seizure activity and whether it causes blood-brain barrier (BBB) impairment. We addressed these questions by studying the relation between seizures, inflammation, and BBB permeability in a brain preparation isolated from extracerebral compartments. Epileptiform activity was induced by arterial perfusion of bicuculline in the in vitro isolated guinea pig brain. Seizure-induced brain inflammation was evaluated by quantitative immunohistochemical analysis of interleukin (IL)-1β in parenchymal cells. BBB damage was assessed by extravasation of intravascular fluorescein isothiocyanate-albumin. The effects of arterially perfused anakinra, a human recombinant IL-1β receptor antagonist, were investigated on epileptiform discharges, brain inflammation, and BBB damage. Seizure induction in the absence of extracerebral factors promoted the release of IL-1β from brain resident cells and enhanced its biosynthesis in astrocytes. Anakinra rapidly terminated seizures, prevented their recurrence, and resolved seizure-associated BBB breakdown. Seizures initiate brain inflammation in glia and promote BBB damage that is independent of either leukocytes or blood-borne inflammatory molecules. Brain inflammation contributes to the duration and recurrence of seizures. This study supports the use of specific anti-inflammatory drugs in clinical conditions that present with intractable recurrent seizures.